I. Introduction
Wetlands are generally small in area, shallow and rain fed. They perform some useful functions in maintaining ecological balance of the nature (WWF, 1987) . Wetlands show a wide spectrum of habitats ranging from extensive peat bogs of northern region to tropical mangrove forest; from seasonal ponds and marshes to flood plains and permanent riparian swamps; from fresh water ponds shallow lakes and large reservoirs to salt lakes, brackish lagoons, estuaries and coastal salt marshes.
The wetlands exhibit very large differences in their habitat characteristics such as hydrological regimes, bottom soil quality and in the nature and diversity of their biota. Wetlands provide people, directly or indirectly, with enormous range of goods and services like staple food, plants, fertile grazing land, and support for coastal and inland fisheries, flood control and breeding grounds for waterfowl, fish etc. Plentiful water and a high productivity have made wetlands among the richest and most diverse ecosystems of the world (WWF, 1992) .
The plankton are small and microscopic organisms (Size: < 2 micrometers -200 micrometers) drifting or floating in the sea or fresh water, consisting chiefly of diatoms, protozoan, small crustaceans, and the eggs and larval stages of larger animals. Phytoplankton are the microscopic plants that act as the primary producers in an aquatic environment, convert acquired light energy into carbohydrates through photosynthesis. Energy not used by the phytoplankton for maintenance is available as food for the animals that consume it. Zooplankton are heterotrophic organisms that consume phytoplankton and others and in turn, they become food for larger, secondary consumer animals and fish.
The productivity in terms of planktonic biomass in fresh water lakes, rivers, ponds or wetlands, is regulated by various physico-chemical factors viz., temperature, transparency, pH, electrical conductivity, hardness, nitrogen and phosphorus.
Unfortunately, rapid urbanization has led to the loss of wetland habitats through encroachment, bad management and pollution from sewage and waste and litter disposal activities. These factors have seriously affected the survival of these water bodies and posed serious threat to the flora and faunal supported by them.
The objective of the present study is to find out the limnological status, i.e., the water quality and plankton productivity in selected wetlands for their future utilization for fish culture.
II. Material and Methods

Study Area:
Aligarh city (North latitude 27  0 28' and 28  0 10' and East longitude 77   0 29' and 78 0 36') and its adjoining areas are richly well off with wetlands which support an extensive and regular fisheries of various kinds. They are surrounded by two river systems, Ganga and Jamuna with their many tributaries. In the present investigation two water bodies have been selected as wetlands to study their limnology, namely Wetland A and wetland B. Wetland A (WA) is locally termed as Dhobi-ghat, perennial, rectangular, eutrophic sewage fed wetland and used as drainage basin.
Wetland B (W B) is an old age water body having irregular shoreline and the main source of its water supply are the monsoon rains, village drainage and surface runoff from the adjoining areas. For the estimation of Hardness, Chloride, Sulphate, Nitrate, Phosphate and Slilica, water sample was brought to the laboratory and analysis was done as per the standard methods given by APHA (1998) and Trivedi and Goel (1984) .
Primary production was estimated by measuring the changes in dissolved oxygen concentration in light and dark bottles after following methodology of Gaarder and Gran (1927) and described by Strickland and Parsons (1972) and Vollenweider (1969) . Chlorophyll 'a' was estimated after following methodology given by Trivedy and Goel (1984) .
For Phytoplankton analysis, 500 ml water sample was taken and treated with 5.0 ml Lugol's solutions, qualitative and quantitative analysis were made of 20 ml concentrate, which was obtained. The genera of phytoplankton were identified and enumerated following the works of Edmondson (1959) , Needham and Needham (1962) , Nayar et al. (1999) and Tonapi (1980) . For zooplankton analysis, samples were collected from each water body on a monthly basis. About 100 liters of water is filtered by passing water through plankton net made up of bolting silk cloth having mesh size of 25 micrometer. Samples were then washed into wide mouth bottles and were preserved by adding 5% formaldehyde solution. Further analysis was done by putting 1 ml of the preserved sample on a Sedgwick-Rafter cell and studying it under an inverted microscope. For qualitative analysis, the keys given in Edmondson (1959) , Needham and Needham (1962) , Pennak (1978) , Tonapi (1980) and APHA (1998) were utilized and results were expressed in No./L.
Statistical analysis:
The correlation between various physico-chemical parameters of water samples were analyzed with the help of SPSS software (17.0) and Microsoft Excel.
III. Results and Discussions
In the studied wetlands the air temperature ranged from 17C° to 36 ˚C, while water temperature from 14 ˚C to 32 ˚C (Table-1), free CO 2 was never recorded throughout the study period. The absence of CO 2 is mainly due to its utilization during photosynthesis by algae or carbonates present did not allow the CO 2 to be produced in the bottom and column to reach the surface (Ganapati, 1960) . pH ranged from 8.3 to 9.2 during ( Table 1 ). The variations in pH are linked with the chemical changes, species composition and life processes of animal and plant communities inhabiting the system. Dissolved oxygen ranged from 4.0 mg/l to 9.6 mg/l ( Table 2) . Maximum values were recorded in June, 2001 and March 2001 in Wetland A. Higher values of dissolved oxygen during some months might be due to increased photosynthetic activity while lower values might be because of its utilization in decomposition of organic matter and respiration by micro and macro organisms. Total hardness is the concentration of divalent cations expresses as CaCO 3. In most waters majority of cations are calcium and magnesium (Boyd, 1998) .
The values of total hardness were found to vary between 124.0 mg/l to highest 390 mg/l in these wetlands (Table 2) . High values were, especially in Wetland A due to many stains, chemical, dyes and detergents are used by the washer man daily in these water bodies.
TDS values of Wetland B ranged from 600 mg/l to 5600 mg/l, 2 ( Table 2) . High values may be due to more input of excess of allochthonous material. Chloride content of Wetland B varied from 50.0 mg/l to 318.0 mg/l. The concentration declined in the rains due to dilution of water. Sulphates content varied from 32.0 mg/l to 179.0 mg/l ( Table 3 ). The higher concentrations of sulphates recorded in the study during summer months may be attributed to fast blowing hot and dry winds causing increased evaporations.
Phosphates in the Wetlands 0.191 mg/l to 1.425 mg/l in May, 200,1whereas Nitrates ranged from 0.052 mg/l to 0.278 mg/l. Increased values during summer were mainly due to regeneration of inorganic phosphorous from the organic form during decomposition..
Silicates of Wetland B ranged from 0.0137 mg/l to 0.1887 mg/l in and in Wetland A it varied from 0.0218 mg/l, to 0.1912 mg/l (Table 3) . Higher values of silicates during summer months may be due to release of silica during decomposition of organic matter at high temperature.
In the present study, phytoplankton comprised five major groups, namely myxophyceae (Blue green algae), Chlorophyceae (Green algae), Desmidiace (Desmids), Bacillariophyceae (Diatoms) and Euglenophyceae (Euglenoids). The Oder of abundance in Wetland A was found to be Myxophyceae> Bacillariophyceae > Chlorophyceae> Euglinophyceae > Desmidiace and in Wetland B it was Chlorophyceae>Myxophyceae> Bacillariophyceae > Euglinopphyceae > Desmidiaceae (Figures1-2). The phytoplankton which could be identified includes 22 genera in Wetland A and 27 genera in Wetland B (Tables 4-5 Statistically phytoplankton showed significant negative correlation in Wetland A (r = -0.539) only while with nitrate and Phosphate positive in significant correlation in both the ponds. With Silica correlation was found insignificant in both ponds while positive significant with zooplankton, in Wetland B only. Statistically no significant correlation was observed with Gross primary productivity, Net primary and Chlorophyll a. statistically non significant relationship could be due to entry of uncontrolled varied quantum of sewage into these wetlands.
In all the selected ponds Microcystis was found to be the most dominant species among myxophyceae followed by Anabaena species. However, Nostoc was only found in Wetland A. According to the Palmer (1969), the occurrence of Anabaena, Nostoc and Microcystis is the indication of organic pollution and eutrophication.
Among Cholorophyceae Protococus colonies were the more abundantly found in Wetland B (Tables 4-5) . Among Bacillariophyceae Cyclotella, Amphora and Diatoma mostly occur in Wetland B and showed their irregular presence at Wetland A.
The Euglenophyceae group was represented by only two genera, namely Euglena sp. and Phacus sp. were found in quite good numbers, reflecting the idea that they may be highly resistant to the changing environmental conditions and moderate supply of nutrients for their growth and development (Tables 4-5 ).
In the present study, zooplankton abundance in Wetland A was found to be Cladocera > Copepoda > Rotifera and in Wetland B it was Cladocera >Copepoda >Rotifera > Ostracoda (Tables 6-7) .
The group cladocera is represented by Daphnia pulex, Daphnia parvula, Daphanosoma sp., Moina sp. Ceriodaphnia sp, Alonella sp., Leptodora sp., Simocephalus sp and Bosmina sp. Highest Cladocera density was recorded in Wetland B followed by Wetland A (Tables 6-7 ; Figures 3-4) .
The Copepoda represented by Cyclops sp., Canthocamptus sp., Diaptomus sp.,and Limnocalanus sp. Among all Cyclops sp. dominated followed by Diaptomus sp. in both the ponds. Limnocalanus sp., was only recorded in Wetland A. Later on after one and half decades Ahmad (2016) has also reported Diaptomus sp. in abundance throughout the period of investigations in Macrophyte infested waterbodies.
In the present study, Ostracods were only found and represented by cypris sp., in Wetland B. Different developmental stages of zooplankton were counted together as nauplii and eggs (Tables 6-7) .
Primary production includes gross primary productivity (G.P.P), the rate of transformation of radiant energy to chemical, the total production (i.e. production as well respiration), net primary productivity (N.P.P.), the net production left after expenditure in respiration and community respiration (C.R.), the rate of loss of fixed energy in respiration. The values of N.P.P., G.P.P, Community respiration (C.R.) and Chlorophyll 'a' pigment for both ponds are given in Table 9 .
It is clear from the table, the values of gross primary production were always found higher than the values of net primary production. The variations in the rates of production as noted might be due to favourable and unfavourable physico chemical condition during the different months. Higher rates indicate that these water bodies are primarily rich in nutrients with enough lighted zone and energy content. Statistically, G.P.P and N.P.P values were found to have a significant positive relationship with Chlorophyll 'a' and with water temperature in both the water bodies but with phytoplankton, it showed a non significant correlation in both Wetlands (Table 8) .
Limnological status and plankton dynamics in two fresh water wetlands of Aligarh, North India
Community respiration did not show any relationship with plank tonic organisms in both the ponds. It may be because of high rate of decomposition of organic matter in the water bodies and some turbid conditions during different months.
The high values of chlorophyll 'a' were recorded when transparency values was low and vice versa. The high values of Productivity (G.P.P. and N.P.P.) were obtained at the time of high concentration of Chlorophyll 'a' and vice-versa (Table 9) . 
IV. Conclusion
Study revealed that plankton; both phytoplankton and zooplankton are well represented in these wetlands. The studied wetlands are highly productive showing plankton abundance during summer and post monsoon months. These are primarily rich in nutrients with enough lighted littoral zone and energy content. On the basis of present findings it is concluded that these wetlands being productive in nature can be used for pisciculture or for integrated fish farming.
